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(67) Abstract 

FIELD: well expkat*lon. SUBSTANCE: apparatus has on lateral surface of Us houatng tndincd flat 
porttons, oupporung will use of asks rolling out members, mounted on supporting plates. The flat 
portions are in the form of cylindrical comitaborea, whose axis coincide with axis of the rolling 
out members. The counterbore has grooves, opened at Mb one aide. The supporting plate are arranged 
In the grooves and rlgfcfiy connected with the axles of the rolling out members. Bach above 
mentioned #we has at Its end portion an additional groove Each supporting plate is pr ovided by 
a protrusion, placed in the additional groove. The housing with the supporting plates Is embraced 
by a nut, EFFECT: enhanced reliability of the apparatus at operation due to audi structure of tt 2 d, 7 dwg 



RU 2056201 CI 



(21) Application number: 93054496 



(22) Date of 6Un£ 19990703 

(51) Int C3: B21D39/K) B21B29/I0 

(56) References ctted: 

t PCX 90/06833. ait. E 21B 29/10. 1990. 



m 

CO 



(71) Applicant: TaTopcuft rocynapcreesHWfl Hay^HCHWocjie^oBaTenbcnaft a upoexrauft ancnrryT 

BP^THEPft npoMbgnncHaocTH t _ nDs _ 

[72) Inventor: Vtonmr ICB. Myxauernnoi AA. A6|0MuoiaH0B T.C.. Apaauacmes OX.. Mcmrar *w 
ica. Myxaue-rnma A.A., A6«pa»ttBQO T.C., Apaauacqee OT., 




a npoezTBbdl WBcrmyr 



(54) VCTPOftCTBO RJW FA3BAJIMJOBXH TPVB 

o 

(57) Abatract: 

Mjofl p ei ma a opeffuawwap ffw paaaantqaeaj nffpra p wB arenett pi 
a Ha ookodoA nooq>xBocnw aopnyca suxavmesu r 

noMongaa oce# sa ooopafcoc nnacmax ycraBoonenrf B*jn*jyvxqK£ arooarrbc 
BMPon Bcm a at^c na/iaaw* ccaBx ijeaoao* (UQ. Ocm U ooanaflaayr c ocmoi B3. Ha U i 
oTKpbirfete c epporo xoana nan (II). Onopauc anacrmw pacnonoacem e^n i 

Ha OTKpWTOM KOHCQC KMMfipTQ il BfamOJXBeH flWMVIMaTCTXbHbir ~ 

auciynoMU p aa a a naama o* a ffonanHgrcnbaoM IL Kopnyc ei ^7 




-2- 



RU 2O56201 CI 



Description (OncaHie ■*»o6peTenfl|: 

Mpcw w e ranxanoi a oypanoo b iwrarranwoMy ptaawry cmmmo ■ npwiaaeresa. b 
p^nu y^jMHw ycTpOBCTB aa npotoibHbix TpytS npw hx ycraaoBce b aaunmc. 

Haxfaxee 6nnnu k ■oodpeTcrano no rexxoracroft cympocm mamma ycTpofcreo nn* 
npo^rowMt rpytf npa nqxApbrraa hmh oob ocnoMBeart b ckbotbc. QWPW 
tDomnjxrascxHft xopnyc, ha BApyatBoft noocpxaocTB iwjropcro BbmonBtHbi BAAJioHHMe vrHocMrenw) 
apcwanbBofl oca xopnyca roiocxxe ywrrea, a ycTaBoeneHHwe Ha nocneflBax c oomoobjo oceft ha anopHwx 
anacTBBax BanuQfioaBK aneMarrbi. 

H^octotkom 5Toro ycipotatia rnvwrnn BcsJ«c2CB0CTt» cro palSorw B3oa Hwciwoot (htooA) 

> b peayjnyraTC i 



nponoTibaoft OCB 




t B 



t pB3BBHHBJBM BMMDfl ipyfld o6cndl bbjc nn 

. 1; na far. 3 tparuor xopnyca ycrpoacrBa c BP acrrpyBTBBBMini sntMBrufl 

K Mtyg am $ar. 4 bbr no crpenxe E ha $ar. 3; ha 5 cewme B-B ha 

c r-T aa tar. 1. aa $«P. 7 CMsae fl-A Ha far. 3. 



VcrpoBc™ ahh pA3Ban«x«ni rpy* <*ar. D ccwepaprr npnaiTOarocaxtt nora*ft xopnyc i c I ^» f1 ]^™^ 1 
aasanoM 2 u pr^ *»»*« 3 b 4 jdih ooenjanesBn cootbctctbcbbo c aotohhob GypsnfaBfaot tpyo & b 



i o6opy^o8flBBeu 6. Ha HapyxHott nonepxeocTB xopnyca 1 nofl yrrmu a cro npo«anbHoft ocb 
_ _ Diocane yniacm 7 b Rant lannmpracnx ia*osox 8. ha xoropbix Bbmojraaa* arrxpfarrace c 
onHoro Kama naaw 9, aa aaar n amBO cMrnyHRwe otoocbtoimo ibjxobox BCTopony owpbtroro xomia amoc 
™> c yrny6««HHMH 10 b hx iipa^ononoBun-x otkp«t«u kohuaw creaxax, B naoax 9 pnucmtm* 



t 11 c KooupfaxawBi 12 no bx mpafffia a I), 
(tar. 3 b 4). 

Ha noBwxHOOT onopeux nnacroc 11 flar. 1), xoHTfuirBpyxanna c aopcycoat, h3iviobtchm nwcrynw 13 



b npncwHjrrcnbBMC nam 14 (*bp. 3 b 4). Bbiaojn9aBi>ce ba cOTpbrrboc yucrsax moon 9. Ha 
noaepjofocTB KopnycA Bumrmaa peabtfa 16, aa xoropyn aaBBJresa raflxa 16, oxBaTfaawxxnaa 
ixacrBBbc 11 a o6ecoOTBA»inAii oobuoctbo c ax xaawpfcxaaai 12. Hbxrrynana 13. yrviyttacunHMB 10 
b xopnyoe a ^ononBarcntHboiB nas&Ma 14 $8Xcaxdoo n/iacraH 11 or npenopora b Bbnxajte&BH id da3ob 9. 

Ha BBenmBX ot xopnyca noBCpxaocTHX orropHbtx nnacnra U bcoctbo b c *KcqcaTpB«mbiM cuexnfjmcu k ax 
Benxasft mpwkepaa (rpaaanjc) 3axpamffibi oca 17 Ctar. 1 a 2). aa Boropbix c noMonn* *BacapyK«nero 
xo^lslcTABOBneabi Bam^inac uicwchtw 19. Hpa stom oca 17 Bam^iorAAnax Anea«mop aaaptnneabi 

HA ODOpBMX nnACIBBAX 11 TAX. WTO BX peOMClVB SO CK B C OCB CBMMCTpBB COBOaflaATT C rCOMCTpBtKCABMa 

ocbmb cBMUCTpaa inonnsnmecKBX BcxoBox 8 (cm. ocesyn nxnwn O-o aa ^r. 3-4). 

SBOieHTpBTDioc CMemeaKC na30B 9 cnaocaroibHo nnomaBB naoBOK 8. a roue Berawaay uaKcauanbHo 
B03woKHoro yrnydJieBMH nwoBoa b crrcaay aopnyca onpcncnioox pacucTHKM nyrcw «w aoHapriroro 
•nmopaaucpa ycrrpoftCTBa c yarrow o6ccnc^cHKH hco6xoakmoto 3anaca npoHHoemt aopnyca npH pafionrc 
ycrpoftcTBa b ycnoBafW KpywcHBR. A uaxcauanfaHO BoswojaHoc cwcmeaKc onopoMX nnacTiiH 11 
oTBocMTOibKo oceft 17 BanhtQnonnix aneueirroB 19 oCycnoaneao pacnonomeHMcii naaoe 9 oon. hbx a rew. wo 
rcouerpiwocKMe oca ckwmctp«m aaapcnncHHbix na hhx ocefl 17 eanbuyjoumx ancMorroB 19 R oaMBbi 
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oo«nn«Tt>c rcoMcrpM^caaoai ocsmn cmuuerprnm qecoBOK 
Pafitrra ycTpoOcrsa dowcrrctch 




npo>m7TbHuc Tpy6bi 21 cnycxaxrr BHyrpi. o6c«nwo« kotiohhw 20, d mrrepmn -^»~v— a paanapwOT ao 



3*tcm c nowoix?*> peob6w 3 ycrpoAcTBo opHoogpnoDOT k kdjmhhc Tpy<5 5 m cnyoswor e cxewray. no 
ycrpofcyraoM Bepxaero wmm* npo^onna rpy6 21 wonamty typnnhBba r pytS m wwrr 
.„ _ * Cfl HOBpojefflOM cocyjainai ooeeod Harpyau ■ npoubon dojidctk Tpyti <Kpe3 iVBTpanbBbdl 
2 K»poycA 1 xjkkoctuo. B peaywrare *toto hc^wmtwc xumtnaai ywiw 22 ($ht. 5) 

tmtm^ Tpry6 21 mrfuyamajicji flo piotboto a repMciTOOTO npHmaniH seal w^jmboSl noBepxHocm 

npofrparax Tfytf k BHyrpeaadl noBepxHocx* ofewsux apy6 20 [fur. 6). 

no ouaquani ptamuwa pBum hm xonoHRy 6ypMHbKtoc TpytJ 5 c ycrpaAcroou i 
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Claims [Oopuyna B3o6pctchkhI: 

1. YCTPORCTBO jyiH PA3BAJIWX0BKM TPYE, cx^cpmuupt mntdk vjsnMHppsFitxxMA Kopoyc, ua Bapynoft 
go e q mo ocTB coroporo BU Dwaam BivnwBbie vmamnbw npcffomantt ooc zopnyca nnocme yuacrra, ■ 
ycraooanesHuc sa uocmppmx c rojoayjo oce* Ha oonpHbi x nnacmax BMMQnon^e aneuetmi, 
ynnw Mo mBe cH tom, tiro nxnoB&bce xxtxocxmc ytacm Ha eapymBo* nonepxBocra jcopayca BfamoranBU b 
rmRc nfuampptFsaCKMX xpxoeox* ooh aoropux oooa^uor c ocmai mnbtffKajjtx ancMnntm, a Ha qptomax 
orxpuTbie c oflKoro moaqa ■ aKcqeHipmao cutm/snauc m Heuy oasu, npH »tom onopebie 

t B ZU3aX M XCCTVO CORSaHbl C ( 



2. VcrpoteTBD oo D.1. trrrnmxapaai Tew. ito ha ompblTOM 
H onnnnrr emgbift naa. a nmmwui onopHw nna 
npnansarrtnvBDU may, npw 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 



Description: 
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The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A- A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direction of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section T-r in Fig. 1, and Fig. 
7 is the section JX-JX in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing 1 with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 12, projections 
13, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 17 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line O-O in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1, 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1. A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1, wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 
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Drawings: 
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Fig. I 



Fig. 2 
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Fig. 3 
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View B shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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